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Granitic rock modal data from

the southern Sierra Nevada, California

SUMMARY-

Modal data have been determined on more than 1600 samples
from sixty seven quartz-bearing granitic units delineated in the
southern Sierra Nevada (fig. 1). The rock name of each body is
based on average modal composition, although most bodies range in
composition, and many bodies comprise more than a single rock
type. The rock classification used throughout this report 1is
that recommended by the IUGS Subcommission on the Systematics of
Igneous Rocks (Streckeisen, and others, 1973). Using this
classification, 27 granite, 21 granodiorite, 11 tonalite, and 8
quartz diorite units are present in the southern Sierra Nevada.
In addition, a small body of unusual monzonite of unknown extent
crops out near Erskine Creek. A generalized geologic map of the
basement rocks of the southern Sierra Nevada at a scale of
1:250,000 locates and briefly describes 63 of these units (Ross,
1987b). This map, reduced to 1:1,000,000 scale, is used herein
to show the extent of individual units and also in a summary
figure to show the areal distribution of various rock types.
Modal data for some of these bodies, or at least parts of them,
have been reported in Ross (in press) along with petrographic
descriptions. However, in the interest of standardized coverage,
modal data are recorded here for the entire southern Sierra
Nevada.

Most modal data were obtained from sawed slabs treated by
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immersion in hydrofluoric acid and stained by sodium cobalti-
nitrite. This technique enables one to differentiate, on most
slabs, white plagioclase, yellow K-feldspar, clear quartz,
greenish biotite, and black hornblende. One of my colleagues (a
highly-placed government official) refers to these stained slabs
as "half-stained”., My experience has shown that the common
practice of further treating the slabs with amaranth to give
plagioclase a red stain (Norman, 1974) 1s unnecessary as 1t 1s
time consuming, messy, and tends to obscure the distinction
between hornblende and biotite. The advantage of red amaranth-
stained plagioclase 1s more than outweighed by the disadvantages,
and point counting 1s not notably aided by this stain on most
slabs.

Point-count mode determination of stained slabs 1s relatively
easy and accurate using an even-gridded dot pattern on clear film
that is taped to a glass plate and attached to the stained slab
surface with masking tape. A binocular microscope (magnification
fx30) 1s used for the point-counting. A slab about 30-45 em?2 1s
generally used, but in a pinch slabs of only about 15 cm?2 (or
even smaller) were counted. For the larger slabs dot spacings of
2.25 to 2.75 mm are used; for smaller slabs a spacing of 1.5 mm
is used. Generally 500 to 1000 points were counted on each
slab. As an experiment, on several slabs, I kept track of the
total points counted for each mineral at each successive 100
total points counted. The percentages of each mineral varied
widely early in a count, but after about 500 points the

percentages stayed relatively constant, at least for quartz and
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the two feldspars iIn a relatively homogeneous rock. Also
replicate point-counts were made on several slabs and the amount
of the major minerals were generally reproducible within fwo or
three percent. Determination of the mafic minerals 1is somewhat
less precise. For coarse-grained and/or porphyritic rocks the
accuracy of a point count mode 1is of course less and averaging
the results of several slab counts makes a more meaningful mode.

Some modal data were collected from point-counts of 1000
points on standard thin sections that had been stained to
accentuate the K-feldspar. The identification of biotite and
hornblende 1s more positive in thin section than on stained
slabs. A comparison -of amounts of biotite and hornblende between
slabs and thin sections from the same body, and in some cases,
from the same hand specimen, showed some expectable variation,
but no great discrepancies. This gave more confidence to the
mafic mineral determinations on stained slabs.,

The precision with which a stained slab represents a hand
specimen and with which the hand specimens represent a pluton
have been much debated. Most samples collected In the southern

Sierra Nevada are relatively homogeneous, and replicate modal

counts indicate that major mineral percentages are reproducible
within 2 or 3 percent. Determinations of mafic minerals are
somewhat less precise. Most of the plutons In the map area,
except for some of the small granite bodies, have cdnsidetable
compositional variation that 1is readily observable in the fileld

and confirmed by modal analysis.

I have assumed that the modal analysis of a large number of
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small samples spread over the extent of a pluton will show a
meaningful grouping of modal points that can then be averaged to

provide the modal composition of the pluton. 1In a reconnaissance

study 1t 1is difficult to evaluate whether the spread of the modal
field is true compositional variation or the result of the
vagaries of inadequate sampling, or both.

For each of the 67 granitic units the following modal and

distribution data are given:

1) A table of modes listing the volume percentage of
plagioclase, K-feldspar, quartz, biotite, hornblende,
and also, for some samples, pyroxene and accessory
minerals. Specific gravity is listed only for some
modal samples, mostly for those collected early in the
study, and from the area south of lat 35° 30' north.
The determination of specific gravity in granitic rocks
is essentially a measure of the total mafic mineral
content. For that reason In later studies its

determination for samples with modes seemed unnecessary.

2) Triangular plots of volume--percent plagioclase, K-
feldspar, and quartz normalized to 100 percent. For
most units the volume percentage of biotite, hornblende,

and other minerals is plotted on an additional

triangular diagram, and for some units total feldspar,
total mafic minerals, and quartz are plotted on another

triangular diagram.



3) Map showing location of modes. These location maps also
show anorthite (An) content of plagioclase for selected
samples. The determinations were made with index oils
using crushed plagioclase grains. Only a relatively few
suitably oriented grains were measured for each
sample. Generally the recorded value is that of the
most calecic plagioclase found. Zoning in the
plagioclase is ubiquitous, and the anorthite content
commonly varies by 10 to 20 percent. A number of units,
particularly in the northwestern part of the study area,

are only partially mapped as will be noted from the maps

of modal sample locations.

4) Location of unit on a 1:1,000,000 scale geologic map of
the southern Sierra Nevada reduced and somewhat
generalized from a geologic map at a scale of 1:250,000

(Ross, 1987b).

These data sheets for each of the 67 granitic units are

grouped after the body of the report into an APPENDIX that lists
the granitic units alphabetically by rock type.

In addition, triangular modal plots summarize the sample
data for each rock type (figs. 2 to 9). To summarize all the
modal data, the modal average of each body was plotted on a
triangular diagram (fig. 10). On each of these summary

triangular diagrams, contours show the concentration and trend of



the modal fields. The contours, in a crude way, show the
concentration of modal points relative to an even distribution of
that many points over the entire triangle. As a comparison with
the modal field of the southern Sierra Nevada granitic rocks
(fig. 6), modal trends and general modal fields are shown for an
area in the east-central Sierra Nevada, and two plots show
similar data for the California Coast Ranges (fig. 11). The
trends and fields are quite similar but the trends of the Coast
Ranges slope somewhat more gently to the right (which reflects
higher quartz content in the more calcic rocks) than is shown by
the southern Sierra Nevada rocks, The east-central Sierra Nevada
trend may in turn slope somewhat steeper to the right (lower
quartz content of more calcic rocks) relative to the southern
Sierra Nevada. The differences (?) between these four summary
trends, however, are subtle at best, and should be used with
caution in comparing or contrasting the granitic character of
these areas,

The areas of the southern Sierra Nevada that are underlain
by granite, granodiorite, tonalite, and quartz diorite are shown
on figure 12. The modal average of each body 1s assumed to
represent the entire body for the purposes of these figures,
Probably this assumption i1s valid, but exceptions have been
noted. For example, the Dunlap Meadow body is considered with
the tonalites although its modal average is in the granodiorite
field but near the tonalite boundary. Most samples, however, are
in the tonalite field and are rather tightly bunched. The

anomalously (?) felsic samples have pulled the average away from
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the more typically tonalite samples. Other exceptions are the
fine-grained and marginal facies of the granodiorite of Lebec.
Both facies plot in the granite field, but as they underlie
relatively small areas they are lumped with the related Lebec
body.

Granite is rather widespread and generally in relatively
small masses. It 1is noticeably sparse along the west side of the
Sierra Nevada except in the Sierran tail. Granodiorite dominates
throughout the southern Sierra Nevada in generally large
masses., Tonalite forms a restricted belt along the west side of
the batholith, with the notable exception of the Hoffman Canyon
body. Sparse Rb/Sr data (Ross, in press) suggest that the
Hof fman Canyon body may be a contaminated facies of the nearby
granodiorites, rather than a primary tonalitic intrusive body.
The modal average of the Hoffman Canyon body is also very close
to the granodiorite field. Quartz diorite has a limited
distribution, and is more common in the eastern part of the
range. The larger eagtern bodies are old Triassic remnants
engulfed in much younger granites and granodiorites and the
smaller bodies in the central and western part of the range, may
be related to the gneissic complex in the Sierran tail (Ross,

1987b).



REFERENCES CITED

Bateman, P.C., 1965, Geology and tungsten mineralization of the
Bishop district, California: U.S. Geological Survey

Professional Paper 470, 208 p.

Bergquist, J.R., and Nitkeiwicz, A.M., 1982, Geologic map of the
Domelands Wilderness and contiguous roadless areas, Kern and
Tulare Counties, California: U.S. Geological Survey

Miscellaneous Field studies Map MF-1395-A, scale 1:48,000/.

Fox, L.K., 1981, Compositional variations and implications of
petrogenesis of the Kernville pluton, southern Sierra Nevada,
California: Princeton, N.J., Princeton University, senior

thesis, 77 p.

Norman, Meade, 1974, Improved techniques for selective staining
of feldspar and other minerals using amaranth: U.S.

Geological Survey Journal of Research, v. 2, no. 1, p. 73-79.

Ross, D.C., 1972, Petrographic and chemical reconnaissance study
of some granitic and gneissic rocks near the San Andreas
fault from Bodega Head to Cajon Pass, California: U.S.

Geological Survey Professional Paper 698, 92 p.

---------- » 1978, The Salinian block--A Mesozoic granitic orphan

in the California Coast Ranges: in Howell, D. G., and

8



McDougall, K. A., eds., Mesozoic Paleogeography of the
western United States; Soc. Econ, Paleontologists and
Mineralogists, Pacific Sec., Pacific Coast Paleogeography

Symposium 2, p. 509-522,

- , 1987a, Mafic plutonic rocks of the southern Sierra

Nevada, California: U.S. Geological Survey Open-file report

87-275, 42 ?-

---------- , 1987b, Generalized geologic map of the basement rocks
of the southern Sierra Nevada, Califormnia: U. S. Geological
Survey Open-File keport 87-276, scale 1:250,000, 28 p-

’

---------- , (in press), Metamorphic and plutonic rocks of the
southernmost Sierra Nevada, California and their tectonic
framework: U. S. Geological Survey Professional Peper

1381, P.

Streckeisen, A. L., and others, 1973, Plutonic rocks.
Classification and nomenclature recommended by the IUGS
Subcommission on the systematics of igneous rocks: Geotimes,

ve. 18, no. 10, p. 26-30.



CALIFORNIA

0o Kilewm ct:f‘.f

Figure 1 . Index map showing area sampled in the

southern Sierra Nevada, California
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Contaminated”?

1

Hornblende Biotite

Figure 25 . Modal plot showing percentage of biotite and hornblende
for granite samples. Number of superposed points shown.
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Other
minerals

Hornblende Biotite

Figure E; « Modal plot showing percentage of biotite and hornblende

for granodiorite samples.
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Other
minerals

Hornblende Biotite

Figure 77. Modal plot showing percentage of biotite and hornblende

for tonalite samples. Number of superposed points shown.
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Other
minerals

Hypersthene~bearing
samples not plotted

Biotite

€O

Hornblende

Figure C? + Modal plot showing percentage of biotite and hornblende
for quartz diorite samples.
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K-feldspar

Modal averages of granitic bodies, Bishop district,
east-central Sierra Nevada (Bateman, 1965)
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Composite modal plots of granitic rocks
Coast Ranges, California (Ross, 1972)
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Modal plots of granitic rocks, central block,
Salinian block, Galifornia (Ross, 1978)

Figure i1. Comparative modal data for the east-central
Sierra Nevada and the Coast Ranges, California
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APPENDIX

Modes, modal plots, location of modal samples, and index map of}

GRANITE of:
Arrastre Creek -
Baker Point -
Big Blue mine area
Bishop Ranch
Black Mountain
Bob Rabbit Canyon
Bodfish Canyon
Brush Mountain
Cannell Creek
Five Fingers
Kern River
Lone Tree Canyon
Long Meadow
0l1d Hot Springs Road
Onyx
Portuguese Pass
Robbers Roost
Saddle Spring Road
Sherman Pass
Tehachapi Airport .
Tejon Lockout and Bean Canyon
Miscellaneous bodies, east side of the Sierra Nevada
Miscellaneous, mostly dikes

GRANODIORITE of:
Alder Creek
Alta Sierra
Brush Creek
Cameron
Castle Rock

Deer Creek
Democrat Springs
Evans Flat
Gato~Montes
Hatchet Peak
Keene

Lebec

Lime Point
Peppermint Meadow
Pine Flat

Poso Flat

Rgbbit Island
Sacatar

Sorrell Peak
Wagy Flat
whiterock

Al



TONALITE of:
Antimony Peak
Bear Valley Springs
Carver-Bowén Ranch
Dunlap Meadow
Fountain Springs
Hoffman Canyon
Mount Adelaide
Walt Klein Ranch
Wofford Heights
Woody
Zumwalt Ranch

QUARTZ DIORITE
Caliente
Cyrus Flat
Freeman Junction
Long Valley
Rhymes Campground
Tehachapi Mountains
Walker Pass
Miscellaneous hypersthene~bearing rocks

MONZONITE
Erskine Creek
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MODES OF GRANITE OF ARRASTRE CREEK
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Modal plot of Granite of Arrastre Creek
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Location of modal samples of Granite of Arrastre Creek
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MODES OF GRANITE OF BAKER POINT
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An of plagioclase (index oils)

Location of modal sarples of Granite of Baker Point
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MODES OF ALASKITE OF BIG BLUE MINE ARBA

(not a map unit)
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Modal plot of Alaskite of Big Blue mine area
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Location of modal samples of Alaskite of Big Blue mine area
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MODES OF GRANITE OF BISHOP RANCH

. < e Opaque Specific
Sample Plagioclase K-feldspar (Quartz Biotite minerals gravity
3798A 33 4?2 23 1 1 2.54
3799 22 39 39 <1 --- 2.49
38438 18 45 35 2 --- 2.60
3851 23 39 36 2 --- 2.55
4053 25 42 30 3 --- 2.61
4053FL 29 38 30 3 cma 2.59
4068 20 43 35 2 . - 2.61
4075A 120.5 42 36.5 .5 .5 2.61
40858 25 k}:} ‘36 1 --- 2.58
44118 27 36 32 4 1 2.61
4414 22 39 37 1 1 2.59
4473C 24 38 37 5 .5 2.60
4474 19 43 37 1 -—- 2.55
4475 27 45 : 27 1 -~ 2.59
4476 21 38 38 3 -—- 2.60
4478A 24 36 39 .5 .5 3.61
4563C 21 41 36 1 1 2.61

Average---ce--- 23 40 34 2 <1 2.58

Standard 3.9 2.9 4.5 1.1 -—- .03

deviation.
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}ODES OF GRAKRITE OF BLACX MOUNTAIN

SR Rber. | Plagioded Kiclbprr] Quat | Bictte | onbbnd Otber gt

- 5097 40 27 32 [ - 2.61 '
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Location of modal samples of Granite of Black Mountain
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MODES OF GRANITE OF BOB RABBIT CANYON
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Granite of Bob Rabbit Canyon
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170DES OF GRANITE CF BODF'ISE CANYCN

AZ3

32378 or [ Plagiocod K espr, Quaite | Bistte | Honbbwl ther_ Sty
468 | 42 |22 | 27 |9 | | 'i "2.63 |
47¢8-1D| 41 25 29 S - | '2.58 |
4770 | 28 | 34 | 37 | 1 ‘ ' 2.59
2mM3 | 32 |28 | 38 | 2 259
<84Al 23 | 36 | 38 | 3 ; 2.4l
«gis | 21 | 39 | 36 | 1 : 1 2.59 |
soso 39 27 31 3 2.65
sos| | 40 | 23 33 | 4 ] 2.63
sosz | 44 4 b 1A A A <I__1 - lepidele <l 2.65
sos3 | 4z |70 | 3a |4 T T 1. L 2.64 ]
sl 32 | 28 | 36 14 1T 11 2.65
» sosaB | 35 | 3 | 331 v 11U <6l
| so7! 25 38 36 1 | 2.62
soq0 ] 37 | 29 | 30 | 4 1 '2.63 |
siss [ 33 30 | 32 1 5 % 12.62
sisg | 31 34 3 4 , 2.6/
Average | 33 | 3o 34 | 3 ! .2.62
Stwdard Q) «y |(z8 [(r&) } “(0.02)
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Modal plot of Granite of Bodfish Canyon

A24



118° 3o’

L.
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MODES OF GRANITE OF BRUSH MOUNTAIN

{A11 modes in volume percent; n.d., not determined. A, altered to
chlorite]

. e Specific

Sample Plagioclase K-feldspar (Quartz Biotite gravity
€46 29 38 31 2 2.59
676 31 31 35 3 2.58
681 27 42 30 1 2.60
710 32 33 - 32 3 2.59
1726 28.5 31 36.5 4 2.62
3005 32 33 31 4 2.62
3035 35 37 26 2(A) 2.59
3037 28 26 44 2 2.62
3046 36 29 33 2(A) 2.60
3087A 38 34 27 1(A) 2.60
3089 34 28 32 6(A) 2.62
3102A 29 33 35 3 2.62
3110 30 35 31 4 2.62
3113 31 31 34 4 2.61
3130A 21 44 31 4 2.59
3146 19 41 38 2 2.60
3221 30 34 33 3 2.61
3881 28 36 31 5 n.d.
3882 28 34 36 2 2.56
3887 30 35 32 3 2,57
Average-------- 30 34 33 3 2.60
Standard 4.5 4.6 3.9 1.3 .02

deviation

lComposite of samples 723 through 727,

A27
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MODES OF GRANITE OF CANNELL CREEK

A e or | Phagiscax Kfedspmr] Quattnl Bictte | Aonbkme | Orher Sy,
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MODES OF GRANITE OF FIVE FINGERS
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MODES OF GRANITE OF THE KERN RIVER

Sample

A39

S 5ERber PoprenK W) Quaty | Bolfe [Hontbdd _ohr [ Ymly
4623 | 42 | 16 | 26 | 1z | 4 ; 27 |
4624 | 39 | 19 | 30 | (0 3 ! 2.69 i
4627 | 43 | 23 | 22 | 8 | 4 2:séM
®4637 | 36 | 30 | 22 1z | (9
‘@ 4642 || si 2i 16" & 4’ 2.69
D4a643 | 42 | z4 2s 6 3 268
@444A | 39 | 2z | 28 | 6 [ s I . _.| 268 |
©_4646 | Ao ''zz T2¢ | & "% 1T - """ lzer 1"~
OGRS 33 12V | TEF S A I opena i L 1265
- qaizf 47723 T2sTTl e T3 T T T Tlzaet
- 4613 § 40 | 29 Jes (s T1TT 1T 1o b lees |-
- 4134 29 3s 32 [74 T - 2580
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- 4%3 39 28 | 28 7 1 266
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71 4766 3¢ | 32 | 26 6 - 2.63
4811 3 | 26 | 2¢ & 3 244
*484RB 3 28 26 36 /0 ) &) 2.68
c4a/¢ 31 26 34 9 - (A7) 2.649
cq27 || 33 2s | 34 | v 107 244
. 4818 33 | 2¢ | 32 9 - 26>
‘489A | 34 | 30 | 27 9 - 2.66
. 481906 » 28 zée 1] - °P'"'1WJ" 2.64
- 48s5q-1] 44 24 22 8 2 2.59
" 4884A ) 3l 28 | 34 5 2(?) 244
-4887 | 9 | 24 25 12 - 1 . Ak} 2.66
-4888 § 41 |21 28 | 4 "1 - _WmewrL | "} __ 1262 ]
c4892 ¥ 35 TZ7 T 31 T "7 - Ushetterad 7T | “1Z.581 —
R4 35 36 1T 1= 48 5 -
48t ST B 28 | 4T =—_T I I SN - 7 S
cScos T 4vg I s 2 |70 174 i — T RO EL g S
* Se06 | 44 21 2¢ '8 [ 27~ o N 2.49
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(Kevn River)

iiggg&%gb@g felspu] Quatte ] Bistte [ Honpbuld Other Sty |
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Bsoa=-B] 40 | 23 | 32 s -
Co.sn3 § o33 | 32 |2e8 | ss | -
o su7c ] 39 24 | 30 7 -
»S120B | 43 | IS | 32 1o -
- s2¢6 [ 4l 29 z3 s b4
"s268 § 43 | 28 |23 | ¢ -
- 5212 || 42 18 | 20 | /8 2 (| Contammlstd ?)
-52714 | 29 | 3s 33 3 -
‘®s219 46 18 22 q s
Aszgc | 53 1z 9 3 /0
Aszacr ] 3¢ ‘s zo 6 ro
As288 1] s7 (o 3 <! 18 o2 [Alleate)
A 5290R 43 19 25 9 4 cox <l
* 5297 47 20 | 20 0 3
‘Tseklla 1 | 35 3o | 30 5 - -
Averaq < 40 24 26 & 2
%«43‘»‘ (v [(s8 |Gy j3) (24
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Quench texture

May be granite of Portuguese Pass

Contaminated, possibly from nearby metasedimentary rocks
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I'ODES OF GRANITE OF LONE TRk

e
[
t=1
(@]

*
ANYON

_s_—’it'ﬁser Plagrockoet Kfelspar| Quart | Bistle | Homblenle] Other et |
4076 | 34 | 3s | 2a¢ | 4 | opwa. <! | 2,62
, 4077 | 3¢ 30 29 6 4| Opaque <! 263
i 4088 || 3¢5 |30 | 29¢] 4 | « Opepe ! 244
1 qo90_ | 471 | 22 ] 23 | & - Opae <! 2.45
: 40q1. .38 | 3 21714, 17 . Opaqee 1 2.64
{ 4330 || 44 2. |19 [ n - 245
: 4339 ] 41 g 12Z& "o " a 1T 1 263
4404 | 39 1 es J3o | 6 ] 177 2.6 °
SE2-T T - A T - W - DR S 263
448 357 | 30 32 | 3.1 B 262
Average | 40 | 20.57] 26T 67 ] <7 1L 2.64
SQ-JerJ - - -
deviation SO | 44 4.4 [ 21 - ©f
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May be equivalent to Granite of Onyvx to the north
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MODES QF GRANITE OF LONG MEADOW®* .

A er Y;P‘.a,-och;"f-&fdsn?_chah Rkl | Muxaite Sehere | Opaque| other Ity
4967 | 4| 24 30 S <! ; < <t l&'& o 2'64‘
4943 3z | 29 33 6 1Y) 262
4964 | 43 |25 | 28 | 4 | <! <t (Epak o] 269
4967 42 |24 | 31 | 3 o D264
4770‘ 3¢ 3 29 4 <l { 2463
soza | 30 | 38 | 28 | 3 ' 2¢2
So0zs | 4t 29 21 3 <l <! Cpdde <I| 2.6/
s3971 | 37 30 | 29.1 4 ] <l -
5408 28 | 39 | 32 | ¢ </ -
S4l10 39 28 29 4 </ </ 3 -
sS4t 37 | 29 29 s . < - -
'5413 | 42 258 29 4 <l -
S414 | 3 3s 3s ' < -

1

Averag e } 37 295 | 30 3.5 <t
1

sdhi:'fin x' (s1) (s0) (19 (1) |
: '

*Porphyritic in part and may be a felsic facies of the Granodiorite
of Castle Rock
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MODE OF GRANITE OF CLD HOT SPRINGS ROAD
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MODES OF GRANITE OF ONYX
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MODES CF GRANITE OF PORTUGUESE PASS

Semple, o |Plagioded o] Quar] Bitle [Honbbd Other Tk
*S0Ol4 4 25 21 5 2 Opr «f 2.66
‘Solé | 41 20 | 25 S 3 on ? 265
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FODZS OF ALASKITE OF ROZLERS FOOST
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MODES COF THE GRANITE CF SADDLE SPRING ROAD

i’ i&r Plagioclax K-FcHsHL @uarte B.,sH‘a Horablewde] Ofher %&

42 89 29 3¢ 3/ 3 / 2,65 —
4292 91 33 22 4 <l 2.44
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Modal plot of Granite of Saddle Spring Road
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Location of modal samples of Granite of Saddle Spring Road

A €8



Granite of Saddle Spring Road

n%° 3¢

A 69



MODES OF GRANITE OF SHERMAN PASS

f?;g’ﬁk, :P’atxu‘ K’Pﬂsnﬂ Quade| Biste ‘r"buli«'cr Sehwne TOp’q.(( Other *s—n,—f%, '
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N——tee L/
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MODES OF GRANITE OF TEHACHAPI AIRPORT

Spodﬂc'

Sample Plagioclase K-feldspar (uartz Biotite Garnet gravity
3804A 26 40 32 e 2 2.55
4097 k) 32 35 2 <1 2.6+
4098 28.% 38.5 30.5 2 .5 2.61
$100A 22 42.5 3 1.5 1 2.60
4101 28 38 35 2 <1 2.58
4106 27 6 - -34.5 1.5 1 2.5%
Average-=e----- 28.5 38 33 1.5 1 2.59
Standard 3.1 3.6 1.8 .8 - .02
deviation,
\
»

H

H \

/ \'

/ ;

]

]

e O

- marage.

Total
4o

| \ A
i’ o L
* Sadiper

- Modal plots of Granite of Tehachapi Airport
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1OD=S OF GRANITIS OF TESON LOOKOUT AND REAN CANYON

TEJOIn LOCKOUT

[A1]l modes in volume percent. OJtners: 0, opaque minerals; S, sphene}

P Specific
Sample Plagioctase K-feldspar Quartz Biotite Others gravity
647 27 39 30 4 .- 2.59
666 38 27 31 4 - 2.68
6678 28 36 32 [ .—- 2.67
3307A 24 4? 32 2 .- 2.61
3308 3 35 30 4 .- 2.59
3309 22 42 34 2 .- 2.59
3313A 32 36 28 4 e~ 2.60
3318 28 40 28 4 - 2.60
3323 21 44 33 2 e 2.59
3329 19 a6 32 3 - 2.60
3330 16 52 29 3 o= 2.60
3339 22 37 39 2 - 2.60
3401 40 24 32 4 e 2.60
348574 31 37 N 1 - 2.57
3458 30 35 30 5 cee 2.61
T 3865 18 a6 kX ] 3 o-e 2.62
3466 31 32 35 2 - 2.62
3467 39 35 22 4 .- 2.62
34694 33 29 35 3 e 2.60
3473 26 41 30 3 .- 2.60
3475 k1) 25 37 5 .- 2.60
3476A 36 27 3 3 .- 2.62
3480 3 33 30 3 .ee 2.58
3493 26 34 37 3 - 2.61
3495 28 i3 35 4 .- 2.62
3509 28 36 33 3 .- 2.61
3512 28 7 31 4 - 2.60
3s14 28 36 3 2 - 2.58
3741 29 41 22 8 <1(0), <1(S) 2.63
37524 14 50.5 34 1 .5(0) 2.60
3755 kY 39 21 2 1(0) 2.60
3763A 30 30 38 2 .- 2.60
3769 27 38 30 5 --- 2.61
mm 30 36 33 1 .- 2.59
Averageeecececa... 28 37 32 3 - 2.61
Standard 6.3 6.6 4.1 1.4 - .02
deviation,

BEAN CANYON

[A11 modes in volume percent. M, muscovite]

Sample Plagioclase K-feldspar Quartz Biotite Specific

gravity
3828 37 21 42 1(M) 2.58
4016 30 35 38 1 2.61
4032 38 27 36 3 2.60
Average--- 38 28 37 1 2.60
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MODES OF MISCELLANEQUS GRANITES ON EAST SIDE OF TiE SIERRA NEVADA
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v - - —
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Modal plot of miscellaneous granites on the east side of the Sierra Nevada
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“ODES OF I'TSCECLLANECUS GRANITIC ROCKS (I'OSTLY DT: ES)
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Modal nlot of miscellaneous sgranitic rocks
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MODES OF GRANODIORITE OF ALDER CREEK
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Modal plot of Granodiorite of Alder Creek
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Possibly a relatively K-feldspar-rich
facies of the tonalite of Dunlap Meadow.
Physically similar in the field, but
Dunlap Meadow notably richer in

coarse hornblende crystals.

Location of modal samples of Granodiorite of Alder Creek
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MODES OF GRANODIORITE OF ALTA SIERRA
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MODES OF GRANODICRITE OF BRUSH CREEK
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MODES OF GRANODIORITE OF CAMERON

. . Specific

Sample Plagioclase K-feldspar Quartz Biotite Hornblende gravity
3773 50 6 26 15 3 2.67
4048 51 15 21 10 3 2.64
4047 46 19 28 5 2 2.65
4048 49 14 23 9 5 2.66
4061 45 26 23 5 1 2.63
4062A 43 23 23 10 1 2.66
Average-eeee--- 47 17 24 9 3 2.65

deviation,
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MODES OF THE GRANODIORITE OF CASTLE ROCK
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Granodiorite of Deer Creek
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MODES OF GRANODIORITE OF DEMOCRAT SPRINGS
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MODES OF GRANODIORITE OF EVANS FLAT
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MODES OF GRANODIORITE OF GATO-MONTES

[At: modes in volume percent; n.4, not determined, Others: A, allanite; (', clinopyroxene. M,
muscovite; O, opaque minerals; S, sphene) .
Sample Plagioclase K-feldspar (Quartz Biotite Hornblende Others ‘Sg::‘\':;;
662 50 9 ’R {0 3 .- 2.68
663 57 8 22 10 3 -—- 2.68
664 53 14 23 10 -—- .- 2.61
667A 44 21 24 10 1 -—- n.d.
3310C 51 15 30 4 -e- c-- n.d.
3316 53 12 23 L} 4 <1(C) 2.69
3317 53 15 20 8 4 ——— 2.67
3322 52 13 27 8 .- - 2.66
3340 44 13 28 8.5 6.5 .- 2.70
3356 S? 6 25 1 1 <q(C), <1(S) 2.68
3357 60 S 21 13 1 - 2.70
33718 52 8 32 ] . ——- 2.66
3372 53 6 29 11 1 e 2.68
3373 58 7 23 11 1 <UC), <1(m) 2.69
37 Sl 11 3 7 - - 2.66
3389 43 19 31 ? .- - 2.64
,}%?0 63 6 28 3 oe - 2.64
3481A 52 10 24 10 3 1(S) 2.71
34834 62 2 20 16 < <1(M), <I(S) 2.72
3492 53 12 22 9 4 <1(S) 2.69
3498 51 17 21 ] 3 <1(s) 2.68
3499 63 7 17 12 1 <1(S) 2.70
3502 56 9 21 10 3 1(S) 2.70
3505 60 ’ 24 8 <1 <1{M) 2.66
3508 40 24 28 8 cen .- 2.64
3518 42 22 28 R <1 <1{S) 2.66
3517 63 2 17 13 5 <1(S) 2.71
3521 43 15 26 13 3 <1{S) 2.69
3523 49 9 22 15 5 .- 2.71
35348 52 15 23 9 .5 .5(S) 2.69
3733A 56 2 18 22 1 <1(A), I{S) 2.71
3734A 56 9 21 13 1 <1{0), <I(S) 2.66
37348 55 9 22 12 2 .o 2.67
3740 57 7 21 13 1 * 1(S) 2.625
3745 52 14 20.5 13 e .5(S) 2.67
3746 41 22.5 25.5 10 1 -ee 2.65
3747A 55.5 10 13 9,5 5 <1{0), 1(S) 2.69
13754 47 16 20.5 8.5 8 .e- 2.65
3756 53 19 23 5 e- <1(S) 2.61
3756-1 42 28 25 5 e - 2.70
3757-4A 42 21 . 17 14 (2) - 2.69
7151-6 50 20 16 11 3 .- 2.69
27628(?) 56 1 3?2 1 . .e- 2.69
37638(?) 56 R 18 14 4 c-- 2.72
3766(?) 62 6 17 14 1 .- 2.69
3818 52 ? 23 9 R 1(S) 2.71
3819 52 7 26 1l 4 <1(S) 2.69
3820 .46 17 29 8 .- <1(A) 2.61
3829A 42 18 34 6 <1 - ?.83
38298 51 18 23 8 .- <i(S) 2.65
3830 . 54 16 22 ] .- —— 2.65
4004A 58 9 19 7 7 .—- 2.69
4004C 60 3 13 10 - <1(C) 2.76
40054 45,5 14 23 14 3.5 - 2.n
:gf‘)g 3&.5 6.5 20 12 2 .= 2.1
3 19 29 8 - 1(s) 2.62
4014 49 15 25 1 —-- -S- 2.69
; xcolt! 45 21 28 6 e .- 2.6
| je026 50 15 17 10 8 - 2.69
| 4027 55 16 14 ? 8 .- 2.70
| 4028 44 21 23 10 4 -- 2.66
4029 47 19 20 11 3 ——- 2.67
4031 46 19 16 15 4 --- 2.71
4034 49 15 23 10 1 2(S) 2.68
Average-------= Y4 B Y4 kL 10 z S — 2.67
Standard 6.0 5.9 4.8 3.3 1.9 .- .03
deviation, .

tsample contaminated(?); not used in calculation of averages.
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MODES OF GRANODIORITE OF HATCHET PEAK

;T»”e

e ber | Plagiocld K-feldspar] Quade | Bistle | Honblewdc Other
. §302A | 42 '8 3y 6 3
S§qA ] 51 o | 26 | 7 <l ? .
56164 | 4o |2 | TT [T [ 2
SE8IMA 1 a1l 9 1 32_1_ 10 = -
586 _f 43 7 1 3a_] 10 =
S84¢._§ 38 | 21 | 3o |0 ] 4 LT .
§5863 | 37 |2y | &S| s T I
SeesA] 38 |25 |l T Tl rT L
s&¢7 | 44 | 21 24" | S 2171 =
S8¢8 || 46 | 237 | 25 e T 1 T 1T
$3¢94 | 46 | 27 T_1.7 1.2
¥ 58§80A | s9_| <« | 18 19 + 1
#S881 sy | G 16 [T e R
5810 39 2s 27. |17 2 Dpague <!
5913 48 i3 23 12 4 ’
¥ 5974 56 125 | 1sT s T3
suss | 49 |1 | 24 a2z D1 ) 2
Average | %5 | 17 251 15 2
. Sadged | 25 | 76 | 54 | 33 16
. devialeon

# Contaminated ?
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MODES OF THE GRANODIORITE OF KEENE

[AY1 modes in volume percent. Others: @. garnet; 0, opaque minerals; §, sphene)

sample Plagioclase K-feldspar Quartz Biotite Hornblende Others Sg:::::;

2538 34,5 19 38.5 R - .- 2.64
3539 48 7.5 31 8 5.5 ee 2,10
35448 28 12 25 15 - - 2567
3590C 33 15 8 ? 2 --- 2.62
3512 51.5 «5 39 6 3 - 2.68
368 A 40 15 34 9 2 - 2.65
15583 50 1 36 13 - - 2.63
3687 46 14 20 12 8 .. 2.69
3589 58 3 2R 8 3 <1(9) 2.87
3595 49 11 27.5 9.5 3 - 2.68
1597 47 7 33 6 7 <1{0), <1(S) 2.69
3704 47 - 46 - 3 4 ——- 2.66
3%24A 50 1 39 7 3 ——- 2.64
3782 44 19 25 12 ——- cea 2.62
37183 49 6 35 10 ——- ——- 2.61
3197 50 -—- 41 9 - - 2.65
3788A 38 17 33 9 3 - 2.61
3794A 42 20 31 S 2 ——- 2.686
3818 62 -== 28 10 - - 2.68
3859A 3¢ 20 k1) 3 6 -—- 2.65
66-§A 49 3 35 g s --- 210

s 13 s! 4 30 = L] - 2.68
3968A 1) 1 33 10 - 1(G) 2.61
3970 32 16 42 9 - - 2.68
4121 42 18 32 7 1 -—- 2.65
4122 42 18 32 5 3 - 2.61
4468 40 23 28 9 -—- -—- 2.63
4469 45 28 28 1 == - 2.62
Average----.oo 38 To 33 8.8 2.5 --= 2.65
Stamdard 7.0 8.1 6.0 2.8 2.4 —- .03

deviation,
20

[

)
b

Modal plots of the granodiorite of Keene
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MODES OF GRANODIORITE OF LEBEC

[A11 modes in volume percent; n.d., not determined. Mthers: A, allanite; C, clinopyroxene; M,
muscovite; 0, opaque minerals; S, sphene)

Sample Plagloclase K-feldspar Quartz Biotite Hornblende Others ~ s::i:::;
643 50 19 20 11 - <1(m 2.69
660 49 15 25 1 m- o= 2.62
673 48 15 25 11 1 <1(N) 2.67
674 48 16 21 14 1 w—e 2.72
679A 43 21 28 7 1 <1{M) 2.65
680 o 15 28 10 <l <1{A,N) 2.68
682 44 22 29 S .- <1 N{ 2.64
683 53 6 27 14 - <1(A 2.67
686 45 18 26 10 1 <1(M) 2.68
687 49 12 27 1 1 <l A; 2.68
688 sl 12 22 15 .e- <A(M 2.7
690 48 15 27 8 2 cnn 2.67
691 34 26 28 11 1 - 2.66
692 48 14 26 11 1 <1(C) 2.67
693 49 10 27 14 .- o 2.68
694 4 14 23 13 3 <1(C) 2.1
695 47 16 25 10 2 - 2.65
696 4 19 24 13 3 <1{C,N) 2.68
697 49 12 26 13 .- <1(A) 2.68
698 41 17 27 13 2 - 2.68
699 57 4 24 15 —- <1(A) 2.69
700 49 13 22 14 2 <1(c,m) 2.69
701 49 6 30 14 1 e 2.63
702 52 9 24 12 1 2(C) 2.70
706 58 2 18 19 3 vew 2.69
707 52 9 23 14 2 <1(C) 2.70
712 4 20 28 5 [ LS 2.65
73 48 16 26 10 - .o 2.67
779 52 7 29 12 -~ --- 2.68
780 60 1 27 12 <1 <1{C), 1{Mm) 2.1
-1 47 12 24 17 <1 - 2.7

3047 56 6 26 10 2 —-- 2.70
3048 62 1 20 16 1, - 2.72
3053 49 12 22 16 1 <1(A) 2.70
3054 48 6 30 15 1 <1(S) 2.70
3056 45.5 11.5 k1] 9 P e nd.
3069 41 21 25 10 3 <1(S) 2.66
3078 4 ©17 30 8 1 ——- 2.67
3079 50 14 % 10 2 <1(A) 2.68
3081 56.5 9 21 10 3.5 .- 2.69
3086 43 18 30 9 - <1(A,S) 2.65
3088 58 12 18 ? 4 1(S) 2.70
3132 50 15 25 9 .- 1(S) 2.65
31384 32 24 36 8 e - 2.54
- 3142 63 7 17 12 1 <1(A,0,S) 2.68
3145 40 15 33 12 .- ——- 2.R3
3148 56 2 26 16 - <1(A) 2.68
3i62 - 46 14 27 11 4 <1{A) 2.66
3141 ¢ 51.5 ] 27 11.5 2 - 2.67
3185 51 7.5 28 12.5 1 <1(A) 2.68
3190 50 11 30 L) R .o 2.68
3193 a7 13 27 12 1 <1(A) 2.68
3195 53 10 ?1 14 2 <1(A) 2.68
3197 45 11 26 17 1 —— 2.65
3203 44,5 15 28.5 10 2 - 2.63
3204 52 9 4 13 2 e 2.67
3208 45 17 33 4 e - 2.66
J211 44 19 30 6 1 <1(A) 2.64
3212 58 ? 21 11.5 2.5 <1(A) 2.685
3213 56.5 11.5 18 13 1 .- 2.70
3217 40 23.5 29 7.5 <1 - 2.65
3222 4R 15 30 7 3] <1(S) - 2.66
3262 54 7 22 17 ——e .- 2.69
3263 52 10 25 12 1 - 2.69
3888 4 16 23 12 2 <1{A) 2.68
3890 45,5 17 23 11.5 3 == 2.68
3891 54 7 22 15 2 <1(A) 2.69
AVETIgE=soaes 9.5 13 5. IT.% T - 2.6R
Standard 7.3 6.9 4.7 3.6 1.1 .ve +02
deviation.




1

MODES OF FINE-GRAINED FACIES(?) OF GRANODIORITE OF LEBEC

Sample Plagioclase K-feldspar (uartz Biotite Hornblende S‘;f,‘;:::;-

721 42 31 23 4 .- 2.63
122 41 31 22 6 e 2.65
s 3 26 39 2 --- 2.62
3118 48 13 k13 5 - 2.66
3119 42 21 s 3 <1 2.63
3128 30.5 30 37 2.5 <1 2.60
327 “ 22 k)3 3 .- 2.62
3136 8 26 32 4 - 2.62

164 483 20 28 4 .ee 2.655
3167 4 25 27 5 <l 2.64
3169 46 21 - 28 S .- 2.65
3186 k] 38 29 2 e 2.61
322% 45 18 33 4 == 2.61
. Averageeseecoos [} 25 30 § - 2.63
Standard 6.0 6.6 5.0 1.3 - .02

deviation,

MODES OF FELSIC MARGINAL FACIES(?) OF GRANODIORITE OF LEBEC

Sample Plagioclase K-feldspar (Quartz Biotite Others sg:::::;
678 33 28 k7 ) 5 <1(M) 2.64
3010 33 22 42 3 - 2.63
30124 31 28 k)] 4 —e 2.62
31384 32 24 36 8 .- 2.64
3879 . 29.5 31 36 1.5 - 2.59

3880 29 kL) k) [ == 2.60 ,
Average----<<C - 31 28 5 .- 2.62
Standard 1.7 4.4 3.6 1.9 - N2

deviation,

Others: M, muscovite]
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MODES OF GRANODIORITE OF LIME POINT .

R, ( . . -
b Plagiode kfekdsper Quaitsy Biofle  Horsbde bt
483> 46 14 3s s - 2.3
4841 46 2l 27 é - 2.62
484+RA  SS S 21 /9 - ( contermmeTed >) -
AV&r.gg 49 13 28 10 - 263
Standard 5.2 8o 70 28 -
iahe n
ﬂnntkk Biaﬁh
o 483
1 o484 ,
B - _ )
A 4904
20
1 \\\\
/ s 10 Plagiclase

Modal plot of Granodiorite of Lime Point
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MODES OF GRANODIORITE OF PEPPERMINT MEADOW

_'S_TS&” Plagrockud K-fekdspar] Quad | Bishite | Honbbndc] S phene | Opaque 7
4703 52 (5 25 5 3
499 s 57 1 24 s 2 0.5 0.5
4996 4¢ & 28 6 { os |os
Sao 53 (3 23 7 3. 0.5 0.8
Sool se 15 2z 4 4 /
5033 48 9 Zo 6 7.
5034 sz 9 20 9 9 !
53023 | 54 12 22 7 5
581 B (X3 (0 18 /3 4
5819 45 25 2z & <] <l
5820 59 T3 17 g <l !
5823 [ s4 ws | 27 | 8 <l <t <l
5827 54 7 22 6 < { <l
5829 Ss 19 21 S - <
5831 s4 %) s | 22 7 ! <l '
5834 47 24 z¢ 3 <l
s838 | 6% 2 1085 | & 08 | <
$839 S7 73 19 4 1 <l
s841 49 s 24 9 3 <] <
5849 St 7 24 7 { <f
$8s2 st 18.5 2i &S o.S o.§
58s4 48 20 25 é - { <l
58Ss St 6 23 7 2. os 0.5
S8¢2 6/ lo 13 ‘0 S o.s 0.5
S86¢ 60 2 8 F) 2 <l
S812 S¢ 20 20 é 2 { <l
$8715 s4 5 10 9 7 ( <l
5817 58 q 16 82 | q)
5883 53 13 2y 7. 3 0.5 o5
SqIsA é1 /0 4 o s
Average 54 14 21 8 <l Z|
Standard | 5.1 48 | a5 | 25 | 3.3
at\on
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X il
\ 4
Quenched fexure

f.a ;er[,ﬂ— P{dg*«-’wt; K‘G‘HSP'U’Y @uate B«EHE i%n&t’%’o Spkencacpaque_
5814 sz 21 i4 -2 - !
58/5 52 24 13 " > :
ssz4 47 26 | ai 6 - ?
S8z5 a7 29 8" € | -
5833 95 27 - 4 - | :
Sa83s 47 _ | 24 | 2z |_g - )
s8aud | 44 2z 21777 - i

Averag e 48 | 26§ | 20 | 6§ - - -

Standerd 3z 2.4 s2 |22 - - -
denetion

Graed 53 6.5 | 2o5 | 7 3 < <)
Averqqe

Stas dard $3 €3 | 46 2.4 32 - -
deviation

Al 4|
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MODE OF GRANODIORITE OF PINE FLAT

f?ﬂg,:&r Plagiocke K-fespr, Quad | Bistle Honbknde, Sphene | Opaque o
S8ol ! sz i o ‘i 2§ o] 3 !
s8oIR] s3.5 | (.§ | 25 15| 2 0.5 ,
502 | 5o |12 |28 |4 || i
s@o3 | a1 |13 |29 | o ' al
5804 |so | 13 (28 | 8 ‘ <l ]
58858 s3 | &8 | 24 | 5 | « | Dike
S88sR| 49 3 | 32 6 <t | Dike
5881-3 | 62 noles |2 ! pike
584asA | so 1125 | U 7
$8as8B!l 5| 7 24 [z 6
5847 | se & 22 12 6
898 | S5 4 | 31 &8 2 <
$qo00 St 1" 24 il 3
SqoI8 | s+ o | 26 | 9 3
$q902 | s9 725 | 28 7 I 0.5
52¢ | sz 8 | 26 o | 4
sqz7 | sz | 0o | 24 | 9 | S <1
5929 | 48 | 13 255! &5 | s {
ST | S5 |3 245 | 65 | | ! Dike
594/ N' 46 . 5 ; 24 1 4 l
942 [ 425 | 20 | 25 |es | 4 |
5945A | 44 Is | 23 [ 12 6
5946 43 (& 29 7 3
5948 | s2 s 24 | |2 7
5949 || 41 20 29 8 2
sqso | 42 |20 | 26 | lo z
s 49 (5 | 20 8 8
sas1 Jar L |28 | 9 | 3
swo |4 L2z s |8 |4
594 | se (25| 6 2 <l
5q6S so 20 22 8 -
$967 | 41 14 | 26 | 1 2 <l
5969 | 48 | (s | 25 | 9 3 <l
59713 | sas| 25 19 12 7
54493 || 53 9 21 | & 2 os | o.§
$995 | ss | (O 21 | 1o 4
Avcrqcie S0 13 25 9 3
qur'v'?d 50 | 4¢ | 27 | 22 |22
devidtion
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Granodiorite of Pine Flat
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. MODES OF GRANODIORITE OF POSO FLAT

Sample, v I Plagiocd -fekspar] Quaits | Bistte | Homblwic Other =h
38SSA | 49 G 28 | 8 | 6 T 270
38s¢A 145 (12 |25 | /s | 3 Spbnee < | 2 .
38713A | 49 g 2z | 1o /1 2,76 .
3874 34 4+ 18 s 9 279 1
4255 47 12 21 13 7 2.67.
258 | 43 | ¢ | 21 | 15 g 218
420C) s2 | 4 |21 '3 | o[ 71 2,13
426! 49 6 2z /5 & 275
42¢3 so | 12 27 | 3 2.68
48eA(%) s2 3 8 9 8 | 2.17
sz31 | 45 | 9 [ 24 | 13 q 217
5238 9s 9 22 12 |7 2117
52% 53¢ .5 22 " 2 2.7
5264 | 4 9 s i+ 13 -
52¢5 49 S 25 3 8 -
6276 4s & 28 | 12s 6.5 -
6217A So 3 25 12 /0 -
62784 | 4! g 2¢ 18 6 -
62794 | Ss 7 2s I 2 | -
6287 49 7 24 12 8 ] -
6290 49 9 21 12 9 -
6252 48 9 24 " &’ -
6291 s3 7 2¢ 8 6 -
6357 S s 17 13 4 -
6359 49 4 23 12 2 -
6361 Si S 23 I © -
6364 s4 ] 17 15 13 -
€3sA | 42 13 21 T 7 -
63664 1‘ 48 6 21 " 4 -
63¢8 | 45 135 | 28 10 65 -
6313 lag | ¢ | 23 | 12 | 0 -
4-31 46 | 23 " 9 213
A-34 : 13 14 25 0 8 2.78
A46 | 90 |16 | 26 | /14 |4 2.72
A-50 4¢ 13 23 13 5 272
A9 [ s3 | 2 |19 | 13 | 13 -
avz L4t |9 o fu |z -
ks [ 53 | 3 |26 |1z | 6 (Pie?) | -
Foge| ® (8 (2 % |9
shadd | 45 |39 [ 3.2 | 20 |38
Geviation ‘ '
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MODES OF GRANODIORITE OF RABBIT ISLAND

‘_‘;u:ioez»o:dmocwa: K‘%’ﬂ'}ﬁr% O«e#’lé E‘lt#c /'"owli"\:’q Spheve ioﬁ‘[ucsirfp,d',{; 5{,‘;{/}7 r
43434 61 S s 13 6 271 -
4345 s9 9 &8 u 3 249 |
4346 49 15 22 (2 2 2¢8
ss¢ 61 | g Tie jlu J 4 | 2 | ; 12.70
4384 35S 3 28 13 - ' 2.70
4386 ¢z 3 14 14 6 ! 2 |
43875 S7 71 15 13 7 ! 2.69 -
441 64 ! 12 16 7 (S
4417 59 2 (8 (3 7 ! 233 |-
4848 { 41 | 15 21 10 s 2 - - 213 [
4849 154 | 10 | 20 "9 7 N 0.5 [ os |2 [
48790 [T 1 /@19 [4 ) - | a lze [
4871_[ 47 2 20 | 14 | 6. [0S | o5 Jz [T
490 13¢ | TUTITT A T 1 U= 17 law |
4903 ['sa2 [ 9. |2 [ 10~ 1 711 Log Jos |2n
492840 42 "5 241 3 ¥ Jox Tex 71 |z
ST T IR 21 & o los T'=712Z75 |
3333 0 I FX- 30 ) 7 o4 Te3 &3 (215
493¢_§ 5o 1 13 126 T 17 @5 oS 1 -J2M.
49ssAf se_ [ @a JaZ 19 TS s Tos ] = | 269
495sB § sz . Iz 200 °1'® J e ] os |osg | - 2.70
495€A ] So 4 2217 | 3. |9t |Q@3 03 | 270
4968 | 4 24 2ol 1t |.€ | a5 |or | - 210
A%ER YT 45 | .13 28 | 9 S < - | - -

Si34 s3 19 76 " S os o.5 - 2713

5159 { so s 1w 1w 9 los los | - 1792
sigo | s3 4 21( s | 4 os | of | 292 |
SI61A s4 | 6 4 12 9 o |oy 272
512 38 - 9 /s & - - 280
5102-RA) ST 725 7 s | 9 - - -
S18t-1 | So 9 2s =4 7 ! - -

5t82 3t 12 20 /o0 6 ’ - 212
5184 46 4 23 9 7 os | o 2le. |
51 8¢ s3 & 21 " é os s Zre | _
5187 s3 13 76 2 s o5 o Sl zre
S188 97 (b 23 6 6 0.5 o5 | _1.263 [~
589 sz2_| 3199 [ 6 R P I 1 s
sz YST_| 3 | A [14 [&. |« |_= 2% 17
s34 YT -f r 17a¢ Jus [T [« |.Z o
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MODES OF GRANODICRITE OF SACATAR

Sample, Plagiocles K fedspar| Quarte | Biskle | Homablonici S phene | Opsgres| -

6420A] 60| - | 7 20 | 13 .
6423 | 42 | 23 | 1w |1t e | |~ T -
6425 4 20 20 I 8 |~ 1. 1=
6431 | 45 | 18 | 22 |15 | s 1T 1
6443 | s¢ 9 [6 7 1z I R
¢45ZA ] 39 21 22 9 ] L e[ ]

64S6A I 48 | 1l 12 (7 .4 (2 [ I SN R

6459 | 48 | 9 23 | 1§ |0 =
6462A | 41 | 17 | 18 |15 | 3. I

6464 s8 3 13 | 21 5“"_:’2';';,::] —| B
6461 47 13 {0 19 (1 B U BT

6472A | 41 12 1s a1 2| s 2 7277
647128 46.5| 22 Is 37 3 7T Tas ] T
6413A] So 12 165 0.5 | 10_]
64TSA | 48.s| 14 | 22 | 12 - - 1 N - O
6417 | 5o | 18 | 16 135 | 2 T "1y T ]
6480 | 32 3s [ SR ¥ S D SR U R
6481 | 43 18 21 1z S T[T
648zA] 4s | 23 13 | By | S L [« 7}

6483A| S8 7 % 14 /o [ L
6441A | s9 { 7 z2 1 DI B IR I

6dB || s8 9 I{3 12 ) 1 U SR
6492 | sz 14 15 19 DU B4 N B
64994 | SS 2 t8 | 14 [T TR

6500A | 44 2i 21 " o T My bt )

6501A| 49 12 17 oy | 4 | ]

6504 | 45 | 2§ 0 (3 5 |a Fha

6so7 | 46 | 13 i7 12 | 1z - 1Ta T

6s22a] 40 | 19 | v 2t | 3. 1=

6s23A] 4| 8119 | & ] 4 )

6526 | 46 s s | 9 L3 S A IR I
5 17777.
S

o
W

653%bB| 46 | (7 | 2! | N
6531 | 41 | 23 | 20 | 1

Aonge | 48 [ 45 | 1671 4451 Y] o« &}
Shnled L 63 76 134 [ 43 [ a3 | 1 "17_
dwi:hbb_”_._. - [ N
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MODES OF GRANODIORITE OF SORRELL PEAK

(A1l modes in volume percent. tr, trace; n.d., not determined]

Sample Plagioclase K-feldspar Quartz Biotite Hornblende Sgig;:;;
43638 35 26 31 8 --- 2.63
4366 38 19 33 9 1 2.66
4368 34 30 30 6 --- 2.64
4369 38 26 26 9 1 2.65
4372 40 22 28 10 --- 2.61
4373 43 19 26 12 -—- 2.66
43768 40 23 28 9 tr 2.66
4377 42 19 23 13 3 2.68
4381 39 2 24 14 1 2.66
4567 46.5 18 24.5 10 1 n.d.
4570 46 18 25 11 === n.d,

Average-------- 40 22 27 10 1 2.65
Standard 4.0 4.0 3.2 2.3 .9 .02
deviation.
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Location of modal samples of Granodiorite of Sorrell Peak
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Granodiorite of Sorrell Peak
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MODES OF GRANODIORITE OF WAGY FLAT

.33;;':5” ﬁP’.agqoc.' | K-feldspar] Quarte | Bistle. | Hombbwic] S ohene| Opawss | Other 5,:{,'2?_1
4265 | si o | 23 | n s 269
42¢6 62 2s | 145 | 10 | 248
421% | s4 3 | 20 | 10 2 ' e
4215A | So 1o 25 " 4 2.72
42158 I S3 & | 24 | 1z 3 2.13
4252 | ¢o 2 | 20 | 12 6 271
4283 | sz o | @& | 14 6 270 |
4285 || S& 2 2z 14 2 2 213
4281 | 65 2 /8 /3 /. " 2.70
4294 | sg 2 16 (4 8 ( 235
4304A | 60 b4 20 14 4 2.2
g3s feo | < |0 |w |s | “lzs
439 | s€ [ ze (3 4 2.73

41454] 34 [30 | 28 | & |« | 265
4M58| 48 12z 29 & 3 2.69
4usc i 48 & 29 1z 3 2.67
g5t 45 8 29 6 2 2.6€
44 | 48 | 12 25 | 4 248 |
am | 41 | 24 | 13 | s 2.67
¥ 47804 | sa 2 26 /0 / 05 | 0.5 |eputr<l|z.70
41954 | 45 | 23 22 2 os |o5 2.¢8
47197 so 2z 24 7 6 o5 Eddz 05| 2.72
MUl 4s 19 19 fo 6 -3 Epdste 05| 2.70
4199 Si {o 24 /0 3 Epdete 2| 2.6F
48c2 47 15 26 g ] 3 - aos Jos , ’ 2.70
485 | 41 | /6 | 2¢ |5 |7 / _ l 2.6
oM B se 8 26 (" 3 2.70
saf2 45 14 27 0 4 269
S48 38 3 9 5 5 < Allemf <1 | 2.73
5196 52 Q 24 10 S </ 2.70
S197 ss (! 22 8 4 2.71
S198 | s 3 22 " 7 214
" S2o0! | ss 3 23 | 14 ] 212 1
_S201 | sa& S 26 " 4 |« <l 263 ]
5208 | s3 1 27 "8 4 [ L 21 ]
s209 § SA° 17 [ Z3 11 T8 TTT T m T limked] 2717 ]




by

Sﬁrs_ber W?‘Byoc'noc{ri('%'émr:; Quaitn | Bisthe érém'édarsph.—d Ofaques | Other ]
seuaf se | v Jzemlestw fao § z13 |
s2uDp || 49 3 27 12 & ° 2713 1
524z | 44 9 24 8 S !z.s7
s244 | 48 /5 22z /0 5 | ?2.70 i
see6 | ses| 1 235 | & | 3 | <l '2.69 |
5247 | &1 7 jz0 | 7 | 4 los |os5 267
5248 || 65 s 74 K4 4 0.5 |05 |gpdets «l] 2.7
s249 | &1 7 23 S 3 { 270
szs3 | s2 /6 zz 6 3 05 |os§ 2.¢8
szs4 || €7 3 18 7 4 o.s 0.5 2./
szy fas | e [ e T [ |TIT] T

¥ 5425 ¢4 4 14 127 ' é T S -

% S4zsR-41 ¢6€ a 13 1 & <t -

¥ 54%4pf <3 s K 1o 3 <! -
5538 J se 4 z3 /s §

A-S s2 | 13 21 10 4 | 2.9
A-s-1 | 44 23 2y 7 / 267
A-§1A | so 3 23 " 3 21
A-6/B || S3 /0 3 /0 q 2.1
A-§1-IAl sS s 2z 7] 6 ! 2.13
A-6L1BY si 6 22 /6 5 23
A4i-2] s3 3 23 7 4 27 =
Ariage [ 335 [ 9| BT 105 [ & 1 o5 "<t | <7 (2% 1.
5315{.?{5« Z? 763 |36 | FolT I 1T 17T Tl.es I
R S A A D S % |

sTexture and mineral content similar to other Wagy Flat

samples, but a somewhat lower 87Sr/86Sr ratio suggests

to R.W. Kistler (written commun., 1986) a closer

affinity to the presumabl/y closely related

Granodiorite of Alta Sierra.
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MODES OF WHITEROCK FACIES OF THE GRANODIORITE OF CASTLE ROCK

Sﬂ%i’:_bfr ‘Ep‘ds.xkéﬁ-f*”m!_ Quarte | Bistle | Honbinic] S phene | Opague ‘?ZZZ; o
31354 | ST 7 22 | 12 ! I 244 1
373 60 4 20 | u 4 | <! 2.64 |
37384 S3 9 20 5 3 <f 2.6 !
37394 | 36 | 28 | 24 | s 6 | 263 |
38054 ) €0 { 27 2 - 270
3806A | S8 2 24 13 2. ] <! 274

; 4024 | 565 |9 J23s | 9 2 _ 2.67

| 41034 | 495 | 92§ 2 | 12 VT T 2.68
4148 | 47 /6 laws 1 es | 3. 71 _ 1 267
anep) | s7 9 23 9 2 270

L 4126 s ] 25 | _1s 3 r 2%
4309 S3 9 23 13 2 <l 2.69

430 | 43 |20 g 3 | 4 1 - 270

. A3z 53 9 2] 14 3 <l 2,69
axe | st |16 |16 |12 |s <l 270
4370 | S3 n .| 23 | @ I <) 270
431 I s | 2 | 22 | 15 4 <l T 272
4314 | s¢ | 9 21 | .12 2 269

L 43764 | SO 6 31 12 { <l 2.49

4aar | 45 | /¢ 2( s | 3 230

; 4448 47 16 2t |14 { ! 272
4449 || 45 ItA 19 8 i ‘ 2N
4454 | ss S 22 (7 { 273

| 4461 | St 3 21 13 2 2,69
4534 | 44 165 | 218 | (5 3 2.70
45341 sv | _10 | 20 | 16 3 ) L 2713
4538 | ¥ | 12 22 3 5 213
4541 || 48 | 6 25 | 9 2 2.
45651 57 { o 20.5 | 1S { < -
45681 s } lo q.9_ | 13 2 i -
9554 | 61 ; 7 16 | o 4 ] -
Average || 52 I_ lo 22_113_}| 3 | <l 249
Stwdard | 5.8 | €0 3.3 il & _| 7 L 0.03 |
devration l t ]

AlTl
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MODES OF TONALITE OF ANTIMONY PEAK
[A1) modes in volume percent. Other;: E, epidote; §, sphene]

.
Sample Plagioclase K-feldspar Quartz Biotite Hornblende Others Sgi::;;;
7848 65 --- 18 2 15 .- 2.73
30004 53 4 23 14 5 1S 2.79
30008 S3 1 23 10 B cas 2.63
| 3007 62 e 20.5 8 7 2.5(E 2.71
¢ 30084 56 .- 7.5 9.5 27 .- 2.8°
E 3111 57 .- 19 11.5 12.5 .- 2.59
i 3022A 70 .- 8 2 20 --- 2.76
i 3023 66 .- 12 3.5 18.5 .—- 2.73
30298 64 e 19 1 --- —e- 2.72
3133 55,5 2.5 19 17 6 .- 2.74
31500 47 9 21 10 13 .- 2.73
31528 61 .- 17 4 18 .—- 2.7%
3153 64 .- 19 3 14 ——— 2.73
! 3158 56 4 21 12 7 .- 2.69
3160 £4 Py 20 3 13 e 2.69
Average-.eeceas i) : 1 18 [ 13 —— 2.72
Standard 6.0 2.6 4.9 4.9 6.3 .- .03
deviation.
1Biotiteshornblende.

RV / N ¥ivi
B / \ ‘,\ B
Ay, \/\/ /\ /N

AWA YA A/\ / \/'\/ Vi lii‘f:, \
T T T LT T L L L L ¢X 2\
K (el prr Modal plot of Tonalite of Antimony Peak
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MODES OF TONALITE OF BEAR VALLEY SPRINGS

garnet; 0, opaque minerals; S, sphene]

[4!! modes fa volume percént; n.d.(. not determined., Others: A, allanite; C, clinopyroxene; G,

Sample Plagiocliase K-feldspar Quartz Biotite Hornblende Others S‘;i;:';
3412 54 1 2l 12 9 3(C) 2.1
31 52 --- 31 11 6 --- 2.74
34278 55 <1 26 11 8 ae- 2.76
34294 62 <1 20 9 9 aa- 2.72
3444 61 1 20 10 8 -—- 2.15
1557 51 2 23 16 8 -a- ?.66
3559 52 an- 25 13 10 ~a= 2.70
3565 45 8 28 13 6 ae- 2.67
3571 51 1 23 13 12 an- 2.73
3573 53 <1 20 1?2 15 —aa 2.76
3575 49 1 21 1R 11 <1{C) 2.17
3576 51 <1 20 12 17 —.- 2.18
3578 48 1 28 12 15 --- 2.72
35824 60 a-- 14 17 9 -e- ?.72¢
3ISR6A a8 .- 27 1 14 .- ?.68
36008 «® 7 22 16 1 6(C) 2.75
3621 4% <l 35 15 4 ae- 2.69
3628 54 a- 17 12 17 .a- 2.72
3638 Sty 4.5 27 j2 5 -— 2.70
J638-RA s3 <l 23 13 u - n.d.
J¢38- RB 34 9 F q 7 <i(s) n.d.
3s538-1A s& -— /6 1 4] - 2.9
3638-3 54 -—— 2z 9 K2 - n.d.
3650A $9.5 <l 24 7 9.5 aea 2.72
3656 49,5 2.5 24 10 14 -aa 2.76
3664 44 3 23 14 16 ae- 2.76
3667 4 3 23 14 14 —-- 2.76
3668 'Y 3 20 13 17 <A(s) .17
3669 a4 3 25 16 9 <i(S) 2.13
3670 57 <1 16 12 15 <1(s) 2.718
3672 47 <1 74 I8 11 <1(S) 2.718
3674 44 3 23 18 15 <1(S) 2.719
3678 49,5 a-- 19 13,5 18 <1(A) 2.18
3643 53 1 23 12 11 an- 2.1
36904 61 1 10 13 15 <1(S) 2.73
3691 48 3 24 15 10 .ee 2.1
3693 51 5 18 14 12 .- 2.1
3694 47.5 6 25.5 14 7 <1(S) 2,72
3698 4 3 27 13 13 .- 2,17
3699 45 4 21 15 15 <1(0), <1{S) 2.77
3715 45 1 32 16 6 <1(0) 2.70
3718 43.5 2 17.5 23 14 ——- 2.75
37284 .“ ] 35 9 4 <1(0) 2.66
3791 52 --- 24 12 12 --- 2.18
3792 55 —e- 20 15 10 . 2,81
3795 55 --- 22 10 13 a-- 2,718
3816 54 e 20 12 14 aee 2.74
3831 55 -- 20 13 12 - 2,76
3833 49 .- 31 12 8 aae 2,13
3835 49 s 21 12 13 <1(8§) 2.76
3837 47 7 20 n 15 - 2.81
3838 S0 1 23 15 11 a-- 2.17
3839 53 <1 21 14 12 .- 2.76
3840 sl ae- 18 16 15 - 2.80
3862 46 2 22 15 15 --- 2.76
3853 51 4 19 12 14 ase 2.7
3854 51 5 18 n 15 a=- 2,76
3858 [ 3 20 14 12 <1(S§) 2.78
3860 50 1 20 16 13 --- 2.78
3863 58 .- 9 15 18 - - 2.82
3865 55 ) 20 13 11 <1(a) 2.74
3869 51 2 18 15 14 ~-- 2.718
3R71A 49 5 23 1 12 . 2.75
72 53 4 18 12.5 12.5 --- 2.78
1072-4 37 --- 7 10 7 .- 272
392% 56 ane 26 1 ——
3927 52 1 28 15 : .- 3'53
9% 51.8 - 20 16 12.5 - 394
s @ PR 24 16 12 P, 2.62



- 24
B \/q'lé‘/ S‘Fr I

Sample Plagioctase K-feldspar Quartz Biotite Hornblende Others S:i:l:g
3962A 45 ee 27 20 R .-- 2.68
3963 4] ? 2?2 22 3 3(C) . 2.713
3e73 £9 - 21.8 13.8 [ .- 2.67
3975C 47 11 25 1? 5 . 2.68
3980A 69 - 7 22 --- 2(6) 2.72
3991 60 ae- 19.5 13 7.5 .-- 2.7
4110A 54 <1 31 13 2 - 2.74
4111 48 4 27 13 8 --- 2.1}
41134 54 - 17 8 21 -—- 2,719
4114 59.5 - 15 11,5 14 .- - 2.1
4115 51 .- 18 10 21 .- 2.78
4135 58 e 19 12 1] - 2.74
41384 66 . 13.5 9,5 11 .- 2.76
4141 54 .= [ ) 10 - 2.74
4142 55.5% - 23.5 13 8 ce- 2.72
4154 56 1 23 10 10 - 2.711
4158A 54,5 o= 19.5 184 9 --e 2.77
4164 57 - 16 10 17 -- 2.76
4175 53 .- 21 Y ] 12 .- 2.72
4178 52 1 29 10 8 .- 2.74
4179 62.5 .- 17 10 10.5 —-- 2.7
4180 58 --- 18,5 9 14.5 - 2.17
41R] 52 --- 7?5 11 12 .- 2.75
4184 52.5 LT 19.5 13 15 .ee 2,79
41R5 53 3 23.5 7 13.5 --- 2.71
4186 55.5 <1 18.5 15 11 —- 2.76_
41918 51 - 19 13 17 - 2.78
4194A 59 .- 21 6 14 e 2.74
1 4195 55 .- 17 14 14 . 2.76
4196 59 —- 19 9 12 1{0) 2.75
4207 58 -—- 16.5 L 17.8 —e- 2.718
4203 52.5 --- 19 10.% 18 --- 2.81
4204 60 1 18 9.5 11.5 o= 2.76
4205 55 .- 16 7 722 --- 2.717
4210A 58.5 - ?5.5 ] 8 .ee 2.72
4213 59 -—- 22 9 10 - 2.75
4226 60.5 o= 16 9.5 14 e 2.79
4228A 51 13 23 8 4 1(0) 2.68
42288 56.5 1 21 12.5 9 .- 2.73
4229 57 - 19 10 14 -——- 2.78
4230 54 - 12 13 21 .- 2.82
4275 62 --- 17.5 10 10.5 —- 2.73
4239 66 e 17 5 11 1(0) 2.71?
4240 A0 e 722 14.5 3.5 ee 2.73
4243 57.5 1 22.5 9 10 .- 2.72
4250 55 .- 22 14 9 - 2.717
277 52 3 24 14 ? - 2.72 -
428! 46 7 21 13 13 -—- 2.75
4305 54 1 23 19 3 .. 2.7%
4422 61 <1 17 12 9 1(S) n.d,
4425 53 - 16 18 13 R 2.77
, 44434 56 4 24 9 7 - 2.74
| 4458 50 <1 20 19 1 .- 2.75
| 4565A 62 e 17 14 7 e 2.7%
I 5430 52 — 27 15 8 - n.d.
| 5452 49,5 3 20.5 12 15 --- n.d.
| 5435 L 5 26 " 14 ——- n.d.
' 5438 46 6 26 10 12 <1(S) n.d.
| Suiko <1 23 3 10 -=- a.d.
" SHA5 43.5 7 26 12.5 11 — n.d.
6296 2 23 13 5 - n.d.
6299 57 <1 20 13 10 .- n.d.
6500 <1 17 17 8 -— n.d.
6302 56 <1 20 13 11 ——— n.d.
6322 56 1 19 13 11 - n.d.
, 6322R 48 2 26 U 10 ——- n.d.
63234 61 — 19 9 1 -—— n.d.
6326 53 4 19 1% 10 . n.d.
6329 55 1 19 15 10 — n.d.
6332 57 1 20 15 ? -— n.d.
l 6335 52 1 23 16 8 - n.d.
| 6336 Sk 3 1?7 1.5 11.5 - n.d.
| 6340 51 5 26 1 ? - n.d.
L6341 55 2 19 1% 10 - n.d.
6342 55 — 18 15 12 — n.d.
" 6356 52 2 27 12 7 — n.d,
6369 53 1 24 7 15 - n.d.
637 53 2 20 12 13 —— n.d,
6376 45 10 22 17" 12 — n.d,
erage-ceaaaan 53 2 21.5 12.5 11 .ne 2.74
Standard 5.5 3.2 4.5 3.4 4.3 .- 04
deviation,

AlT9
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MODES OF TONALITE OF CARVER~-BOWEN RANCH

s:a—-;f’:[,er Plagiockd K-feMspr| Quadr| Bistle | Honbbde Sphepe | Opdgars | Other

SN6A | &1 | Z2 1.1 |14} 12
Sa18 54 |~ a3 19 |13
5919 s4 | e 116 i3
3980 St 17 16 12 1 | )
5981 S0 ST R £ Y -2 O A D
S983A| 54 < [ I L
3988 | 34 ,
5989 | 56 | - & 14 ) ez}l 1 |~
Sa%0 f AT T4y L g I
S99 sio |3 ozl Lou ) -]
BY-T-7E 0 Y- S O - S AN / A SR S |
6017 [ 45 os e Tyl sl T

0 @ - -

_.
~
—
Co

]
~0
~
h
A

<px <\

60194 [ 65 | - 2 ). _ 49 T
6020A | 58 - e s L T T
6028 | 61 | _-_ | w14 1 14} [

[pSN—

- T 6033AY ST g TlTis k3 0 1" I
6636, 4T [ 2 - N7~ Y S 2 R
s - 3

6029 | 65 | - _;tle._ 3 2 3T T
T

6374 56 [ 2 |78 _ | 5 T 8 ] os |_o¥
6039 | 56 2 Y2 B BT A R
godoA ] s+ |4 T} 9 Tss sl 1. .T

6078 | 63 | - 20 T - N 2 PR 1
60194 | sas | 2z | re | 1ag 1 izs | -
6080 | 63 - 9 VC T B C N
6082 60 - o4 g |23 . <f
6o f1z | i Tu |9 4"8 T b
“eoalIf s> | — | e fawmtaeerd ol T
6“0 : 57‘, S AN TS D
n
6U14A | So_
6214 | S7 | 5.
6225 S0 | =

iy
2
LN N
5 B
|
RN
R r
|
|
w1z
!
}

Nt N
0' pl
|

RN

r‘,\" N

N‘ -

Ky =
B

]

|

P

23 I N

S =
Mo~
1
T I
'l
L
|
1
|

Average | 56 | 3 N i i
Staedard | 6.2 | 39 | 58 |36 o5 | 0
&BTLQ& . _r PR S -

r—— o ) - - —} . - - -
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Location of modal samples of Tonalite of Carver-Bowen Ranch
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MODES OF TONALITE OF DUNLAP MEADOW

S r Y Plagiocod Kfelspr] Quat | Biskle, | Hobbnd Other
S0071 | So (4 1 4 | 13
5008 |.53.| 2 15 4 | 15 cex |
solo | s1 | 3 Is 1 10 | 14 Q———{:‘f,’(‘},
sols |39 s 2. | . 6
SolsR] 40 | 18 | 25| eI 7]
_sz85 | .sz. |3 |15 | 14 1 Je | _|
“.szalf 31 [°2% ;]L_ Z3y o T 5 T "1~ N
82921 3s 1 12177173 io j—
_®293 ) 4e | 1z | 17 |16 q I
_ 52Q£%'..'$§'_",'._“_'E"_ R A X1 24 kpx ¢
s34 So |- T4 |2 [0 e Joox 5
S3o5 | 5o 17 20 |'&. 18 | . fFoee!
"'ss13 | 45 I 24 [0 T 1o | = _ lepx <t
ss¥s | so s 18 | 17 1.76]
Ss717 s2 1" & 1 9 /o
S581 | 48 9 4 J /3 /!
. 5584 | 44 " 2Z 1713 1 7/0
- R : R 4
§gos o §.5 22 4 ag
8807 | 4% 9 2) lé 9
S810A | 49 3 9 (2 e
s810B| 48 6 2| 12 13
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MODE OF TONALITE OF FOUNTAIN SPRINGS
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MODES OF TONALITE OF HOFFMAN CANYON

(A1l modes in volume percent. tr, trace; n.d., not determined. Others: C, clinopyroxene;
0, opaque minerals; S, sphene. :

Sample Plagioclase K-feldspar Quartz Biotite Horndlende Others Sz:::t":;
3842A 59 3 18 15 S e 2.74
38434 45 12 4] 15 5 e 2.70
3844 49 5 24 14 8 e 2.70
3848 48 11 25 13 3 .- 2.70
3846A 46 11 22 17 4 cee 2.73
38494 58 7.5 11.5 18 5 e 2.77
4379 56 2 17 11 13 1(s) 2.78
4382 51 6 21 16 6 ee 2.73
4390 52 3 19 18 R ema 2.73
4392 54 1 21 18 2 4(C) 2.72
4393 57 e 19 12.5 11 .5(0) n.d.
4395 57 .- 12 22 9 -—- 2.71
43988 64 1 14. 17 4 e 2.73
4400 49 9 18 16 8 - 2.73
4401 44 15 24 11 6 eee 2.71
4509A 47 19 . 13 11 10 - 2.72
45098 45 15 16 19 5 cee 2.69
4536 51 <1 22 20 4 k({9 nd.
4542 439 .- 22.5 19.5 9 cee n.d.
4554 53 -ee 20.5 20 6.5 .- 2.78
4555A 46 tr 27 22 ] e 2.7%
45558 46 - 24 22 8 —ee n.d.
4557 49 12 19 13 ? e 2.74

AVET3ge-—o=saee 51 5 Fo ) 17 7 -n- 2.73
Standard 5.4 5.9 4.3 3.6 2.7 - .03
deviation,
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MODES OF TONALITE OF MOUNT ADELAIDE

AN mber ||Paguoclg K-iekbpr| Puad Bistle | Aonbienic Ofthey 5’,:,1%

3¢31 72 - s | & s 264
g¢3-1 161 - 19 |9 195 ) . 2.13
K-z [ se 1T 3 El DA SRR S
3862 S9 | T[ e TTe T 177" 1° 2.66
sgzal se | o o e oo | )l 265
444A | s8 - zs 1.9 1 & L. 1. 2e

aas § st e | essliz T3] 7 "1 " 1 2.68

45z sz |7 3o |l E ] _ z2.6¢
CICEE S S Sl i - - o S-S iy S 27z

a48A ) 642 | - J2e T4 T2 4T - 2.66
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4569 62 S S 2 S N A - VR I N 213
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A verase 9 0.8 255 1" 2 268
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MODES OF FINE-GRAINED FACIES OF TONALITE OF MOUNT ADELAIDE

s_;h”f’neoéer Jrlfp‘dswc'u K-feldspar| Quate | Bistle |Hombeadd] Other 4" Zi
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Modal plot of fine-grained facies of Tonalite of Mount Adelaide

A 203



| \ Separate bodies of Tonalite of

Y Mount Adelaide only slightly

b different in the field. Somewhat

\ \ more mafic minerals in the north-

\ . ernmost body. Hornblende absent

y \ - in most samples in the two southern

\ \ 424 bodies. Fine-grained facies generally

| 4nex oan ' resembles Granodiorite of Alta Sierra
35930 . to the north, but contrastingly has

very sparse K-feldspar.

s —e Mode of fine-grained facies’

Location of modal samples of Tonalite of Mount Adelaide
(Tine-grained facies shown by dotted pattern)

A204



%00

330 3¢’

3o

"1 30°

A205



MODES OF TONALITE OF WALT KLEIN RANCH
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A208



Tonalite of Walt Klein Ranch
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MODES OF TONALITE OF WOFFORD HEIGHTS
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Tonalite of Wofford Heights -
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MODES OF TONALITE OF WOODY
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MODES OF TONALITE OF ZUMWALT RANCH
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Modal plot of Tonalite of Zumwalt Ranch
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Tonalite of Zumwalt Ranch
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MODES OF QUARTZ DIORITE OF CALIENTE

Quartz
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The Quartz diorite of Caliente ranges widely from rocks gomposed
solely of plagioclase and hornblende (almost surely derived from gabbro)
to tonalitic rocks that are similar (possibly gradationa]) to the
Tonalite of Bear Valley Springs.

Location of modal samples of Quartz diorite of Calienté
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MODES OF QUARTZ DIORITE OF CYRUS FLAT
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MODES OF UNIT ' B” OF FOX (1981)

' Sampgle
Aumber

P!{;LJ KH‘“Q«M‘J Bisl. [Hbad | <px | opx lﬂgﬂ.‘t Jo;uw l}ghcnc

Is<¢21;40 =~ 12 26 2 - -~ -~ | -
15-628:. 3s - lz 22 26 2 3 - = -
1s5-632 47 2 13 23 12 -~ 2 | - -
Is-ssei 39 3 16 25 13 — | a4 1
Is<al (45 2 21 23 & ~ - ~— = |
Is-¢42/49 | 11 25 9 4 - - | -
Is-643/65 - 71 WM 2 1 & 1 2 -
Tsg44|ss 2 7 11 - 6 13 — - -
Is646 44 (7 13 13 4 -~ 6 1 2 -

I5-€47 ! seo 7 (o (6 I3 - 3 - ! -

Is-6Sii48 <« 9 23 19 - -~ / - -
Is-723A| 46 13 16 12 13 — - - - -
Ts-72s 149 <l 2z 7 0o - - - - 2

IS-734 45 <« 8 294 2i - - = ' !

Is-A81SY 3 /13 I1s & — - - 2 -

Avergye 48 3 {13 2o 12 / 2 </ ] <]

Fox (1981) recognized two distinct umits, om the basis of petrography
and chemisfry, in the Quartz diorite of Cyrus Flat. Unit "A"

on the west side of the body, essentially leucocratic gabbro to
gabbro norite, was distinguished from Unit "B", which constitutes

the great bulk of the Quarts diorite of Cyrus F.at,
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MODES OF UNIT A// OF FOX (1981)

Sample

L]
305 ey Lt ust L L] cov Lo ont Jorme
I15-624 i 43 - - 12 40 S - <!
E _
Ts5-630 ' 34 - 2 21 35 - <l 2
Is€31 1(47 - - 7 31 4 - 1 4
[5-654 | 53 - - 8 33 - ) < <
IS-6ss | S| - - 8 35 - 2. t 3
IS-65F| 63 - - € 25§ 2 2 - 2
IS-660 ' 87 <) <l 2 28 b 1 -~ 6
Average 1 So « <« 10 33 25 2 « 2§

Y

Modes based on 500 counts on each of two thin sections per sample

2/ Chlorite in samples (from 2 to 11 percent); lumped here with biotite
from which it is presumably derived

L]
7 Triangular plots suggest possible affinity with Unit 'B"
(abundant biotite and presence of quartz)
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PARTIAL MODES OF L. G. COLLINS SAMPLES

5:::‘;&" l Bikhe ‘ Hornblecle I Cox Collas name
lac-\2 ' | - 26 | gabbro
Léc-)3 t \ o 21 §abbro
Lse-14 1 q - 18 guarfr gabbro
Lec-1s 13 30 - guart. diorite
LQC-l6 IS 29 - "

£C- |9 20 5 - "

lac-20 & 23 - v

{Gc-21 'Y (o - v

Lac-22 t 4 - guarte monzonile
Lc-24 & 30 - quarte dioFife
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monte dionte

See index map for meaning of symbols
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Modal plots of Quartz diorite of Cyrus Flat
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Modes

O Ross samples
® Samples of unit A’ (Fox, 1981)
Samples of unit B”(Fox, 1981)

4 Samples of L.G. Collins (written commun., 1983)

ug® 22' 30"

<4 35748
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° / 2 Kilomeéters

18 25’
+ +35.+°I

Location of modal samples of Quartz diorite of Cyrus Flat
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Quartz diorite of Cyrus Flat
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MODES OF QUARTZ DIORITE OF FREEMAN JUNCTION
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® Texture somewhat similar to Walker Pass body
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Modal plot of Quartz diorite of Freeman Junction
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Location of modal samples of Quartz diorite of Freeman Junction
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Quartz diorite of Freeman Junction
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MODES OF QUARTZ DIORITE OF LONG VALLEY
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Hoda..l plot of Quartz diorite of Long Valley
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87$r/868r ratio much lower than the Granodiorite of
Sacatar to the east, which it in part resembles
physically. Some resemblance physically and

isotopically to the Quartz diorite of Freeman Junction.
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Location of modal samples of Quartz diorite of Long Valley
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Quartz diorite of Long Valley

»'o0

s
1e'oe’

ngo 300

A238



MCDES OF QUARTZ DICRITE OF RHYMES CAMPGROUND -
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Texture and mineral content suggests this may be a remnant of
Carver-Bowen Ranch body, but alternatively may be related to
the hypersthene-bearing tonalites to the south.
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Location of modal samples of Quartz diorite of Rhymes Campground
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Quartz diorite of Rhymes Campground
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(not a map unit)

(A1) modes in volume percent; n.d., not determined. Others: &, garnet; 0, opaque _
minerals)

Semple Plagfoclase K-feldspar (Quartz Biotite Hornblende Mthers S;::::l;
3097 53 . 8 3 36 - 2.8%
3098A 'Y P 8 6 39 - 2.86
30988 “ . 5 3 48 .o 2.87
3100 50 . 7 .- 43 .- 2.89
3246 53 . 11 6 30 wee 2.84
3252 4A 1 21 10{7) 20(?) . 2.76
32544 50 . 8 2 40 .- 2.85
32668 49 P 9 2 40 - 2.90
3266-1 53 - <} .- '} .en 2.84
3268 53 P 1 1 43 2(0) 2.9
3270 56 .- <1 24 40 .- 2.89
3276 69 .- 4 .- 27 .- 2.79
3243 62 LB 13 6 18 .- 2.81
32854 65 .- 3 3 29 - 2.86
32858 66 .- ] 1 30 .- 2.85
3304A 55 oo 10 3 32 .- 2.85
3313 55 " 12 2 30 .- 2.79
3345 4] .- 2 1 56 - 3.02
33504 56 . 19 2 v23 - 2.79
336UA 9 .- 31 - 2.84
34008 60 <l 15 %y 2 . 2.81
34074 69 - 6 1 24 .- 2.81
34194 68 .ea 14 3 14 - 2.75
3430 50 <} 16 12 22 .o 2.83
3431 52 .- 15 7 26 .- 2.19
34324 52 - 17 7 2% .- 2.81
34354 56 Ya 11 3 30 .- 2.82
34397 47 .- 2 2 S4q - 2.85
3442 53 .- 15 3 %29 .- 2.81
3448A 57 - 14 1n 18 .o 2.76
3552A 51 - 7 11 3 S 2.83
35724 54 <l 14 12 20 - 2.718
/05 55 3 15 6 21 --- 2.76
3651 60 -ec 10 10 20 e nd,
3709 44 - 16 15 25 - 2.R0
3710 44 - 21 12 23 .- 2.80
3129 54 - 10 6 30 .on 2.83
3730A 50 1 15 13 21 - 2.82
a7 56 -—- 10 12 22 .- 2.83
3793, 48 .- 02 R LD ¢ 1 - 276
8958 ) - 5 - 47 .- 2.80
3399A 57.5 .- 11 8 18.5 5(6) 2.81
3950 54 .- 12 A 26 .- 2.79
4009 51 .- 9 5(?) 35 - 2.84
4N45A 4 6 16 6 24 - 2.73
41928 65 12 1 22 ass 2,12
ETGe T S4 s <1 o5 S5 25 2.82
andar .- .
deviation, 7.9 ” J.9 4.3 7.6
!Late veinlets. “Some coloriess to pale.
Chiorite. SBrown and pale actinolite.
‘Includes epidote. tMinor clinopyroxene and actinolite.
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Bigtite

Modal plots of Quartz diorite of the Tehachapi Mountains
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MODES OF QUARTZ DIORITE OF WALKER PASS
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Modal plot of Quartz diorite of Walker Pass
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Location of modal samples of Quartz diorite of Walker Pass

(squiggly pattern indicates strongly foliated part)
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Quartz diorite of Walker Pass
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MOD=S OF MISCELLANEOUS HYPERSTHENE-BEARING TONALITES AND QUARTZ DICRITES
(Mot e map un‘d')

. . . Opaque Specifig
Sample Plagioclase  Nuartz Siot'te Hornblende Hypersthene minerals gravity

Tonalite to guartz diorite

3382¢ 57 13 - 23 7 -—- 2.33
3383 52 18 .- 25 5 - 2.32
%:10 56 12 7 18 7 - 2.32
11 54 18 8 18 2 - n.d.
2593 61 16 <1 16.5 6.5 == 2.718
3594 60 10 S 19 5 1 2.32
3595 48 21 11 18 2 <1 2.81
1596A 52 16 11 21 <1 - 2.80
702 54 14 - 26 6 -—- 2.30
Q 379¢ 49 0 108 285 2 < ~d
10 16.5 14.5 .-- 2.79
3393C 49 10 i
@ 41668 k]l 3 a 3 ) <) .
4 12 B --- 2.70
42087 62 14 __

44238 - 50 5 4 30 10 1 2.91
1429 62 3 3 13 18 1 2.39
AVErageececcesa 56 ‘3 5 9 b &\ 2.2

S¢ardard -
deviation. 64 48 4.2 6. 4.8 - o5

Called anorthositic gabbro in the field, but significant quartz =nd

andesine plagioclase suggests lt is related to tonalites, although -

it is relatively poor in tiotite and hornblende.

Inclusion from Loop inclusion swarm (Ross, n PfCSS)
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Percentage of hypersthene indicated

for each sample

Modal plots of miscellaneous hypersthene-bearing tonalites and quartz diorites
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Both Pampa and Cummings bodies contain in addition some mafic

and ultramafic remnants (Ross, 1987 a)

Location of modal samples of miscellaneous hypersthene-~bearing tonalites and
quartz diorites
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MODES OF MONZONITE OF ERSKINE CREEK ¥
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Strongly foliated rocks that may be related to
the metavolcanic pendant along Erskine Creek
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Location of modal samples of Monzonite of Erskine Creek
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Monzonite of Erskine Creek
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